An aphasic patient who has problems in using syntactic structural information appropriately will be unable to construct a normal semantic representation of an utterance. In this paper we report data from one patient, DE, who has a syntactic processing deficit but is able to interpret an utterance semantically. We explore the hypothesis that he structures the speech input into local phrases by conducting two word monitoring studies. In these studies, we manipulate the availability of various types of local and global structural information to determine how word monitoring latencies are affected by the presence or absence of different kinds of processing information. We conclude that DE does construct local structures as he processes an utterance, and that the kinds of information upon which these local structures are built depend upon the type of material to which he is listening.
INTRODUCTION
Many aphasic patients suffer from comprehension deficits which appear to be located in their inability to develop the appropriate syntactic representation of an utterance. In spite of this syntactic deficit, many patients seem to be able to develop a meaning representation of an utterance (Berndt & Caramazza, 1980; Caplan, 1985; Caramazza & Zurif, 1976; Schwartz, Saffran, & Marin, 1980) . Since the development of a meaning representation is thought to be linked intimately to the syntactic properties of an utterance, a patient who fails to construct a normal syntactic representation cannot be building a normal semantic representation either. An important question, then, concerns the nature of the representation which these patients do construct. How does it differ from that which normal listeners construct? Upon what types of processing information is it based?
These are the questions which are addressed in the present paper. We do so by examining on-line language processing in an aphasic patient (DE) whose language comprehension-in both the written (Patterson, 1978; 1979; 1981) and spoken domains (Tyler, 1985; Tyler & Cobb, 1987 ) -has been extensively studied.
DE presents as a nonfluent patient. Although comprehension appears normal in conversational contexts, experimental investigation shows that he does not process the speech input normally. His problems in comprehending spoken language appear to be confined to aspects of syntactic organisation. He shows no abnormalities in recognising spoken words and accessing their syntactic and semantic properties, and he is able to interpret what he hears pragmatically (Tyler, 1985; . But he does have problems in using structural information appropriately in the process of understanding an utterance. This was shown most clearly in a study designed to examine his ability to develop higher-level representations of the speech input as it is heard.
This study was a modified version of an earlier study which had been undertaken with normal listeners (Marslen-Wilson & Tyler, 1975; . DE was asked to monitor for target words occurring in three types of prose contexts: prose which has both a normal syntactic and semantic structure (Normal Prose), prose which is grammatical but violates semantic restrictions (Anomalous Prose), and scrambled strings of words which have neither a grammatical nor a meaningful structure (Scrambled Prose). An example of each type of material, with target word emphasised, follows.
(la) Normal Prose:
Everyone was outraged when they heard. Apparently, in the middle of the night some thieves broke into the church and stole a golden crucifix.
Everyone was exposed when they ate. Apparently, at the distance of the wind some ants pushed around the church and forced a new item.
They everyone when outraged heard was. Of middle apparently the some the into the broke night in thieves church and crucifix stole a golden.
Apart from varying the type of prose context, we also manipulated the position of the target word in the sentence. It could occur early in the sentence (word positions 2 to 4), in the middle (word positions 6 to 8) or towards the end of the sentence (word positions 10 to 14). By this means, we were able to track the availability of different sources of processing information as they become available over time.
(lb) Anomalous Prose:
(lc) Scrambled Prose:
For normal listeners, latencies to targets in scrambled strings remain constant across the sentence (Marslen-Wilson & Tyler, 1980) . We argued that this was because there is no structural information of any kind available to the listener to facilitate monitoring latencies. In contrast, monitoring latencies get progressively faster across the course of both Normal and Anomalous Prose sentences, indicating that listeners are using semantic and syntactic information to develop a higher-level representation of the utterance.'
DE showed the same pattern of latencies as normal listeners for Normal and Scrambled Prose. Where he differed from normal was in his responses to Anomalous Prose sentences. Here, latencies did not decrease across the sentence but, like those in Scrambled Prose, remained stable (Tyler, 1985) . These results suggested that whereas DE could interpret an utterance semantically, he was unable to use syntactic information appropriately in the process of developing this representation. However, he was not completely insensitive to all aspects of syntactic structure because his mean latency to targets in Anomalous Prose was significantly faster than to targets in Scrambled Prose. 2 This set of results posed several pressing questions about DE's comprehension abilities. First, if he is unable to use syntactic information (as the lack of a word-position effect in Anomalous Prose suggests), why are his overall R.T.s in Anomalous Prose faster than those in Scrambled Prose?
In recent research (Tyler & Warren, 1987) , we have shown that when normal listeners process Anomalous Prose, they organise the speech input into local phrases which have both syntactic and prosodic integrity. These local phrases are integrated into larger units by means of the overall prosodic structure which spans the utterance. It is this which produces the wordposition effect in Anomalous Prose (Tyler & Warren, 1987) . If DE is able to combine words into local phrases using the same types of information as normal listeners, this would account for his faster overall latencies in Anomalous Prose compared to those in Scrambled material. His failure to show a word-position effect in Anomalous Prose could then be argued to stem from his inability to combine these local phrases into a global representation.
The second question we ask concerns DE's ability to process a Normal Prose utterance. What is the nature of the representation he develops as he 'Faster R.T.s in Anomalous Prose cannot be due to semantic associations between words since, in the original Marslen-Wilson and Tyler (1980) study, the same words were used in Anomalous Prose and Scrambled Strings and yet we only found a word-position effect for Anomalous Prose.
*An attempt was made to record both the Scrambled and Anomalous Prose sequences with normal intonation patterns.
interprets an utterance, and what types of information does he use to do so? Recent work (Tyler & Warren, 1987) has shown that normal listeners organise the input into local phrases which have semantic, in addition to syntactic and prosodic, coherence. These are integrated by means of global prosodic structure, just as for Anomalous Prose. But, in addition, listeners combine these local phrases into a meaningful representation. The question we asked about DE was whether he could comprehend a Normal Prose utterance by combining words into local structures in the same way, using the same types of information as normal listeners.
To determine whether DE structures the speech input into local phrases as he processes Anomalous and Normal Prose utterances, we camed out two studies. These were based on research reported in Tyler and Warren (1987) . The first study used Anomalous Prose and the second used Normal Prose materials. In each study, we constructed sentences which were structured into local units defined in terms of "phonological phrases" (Gee & Grosjean, 1983; Nespor & Vogel, 1982; Selkirk, 1980) . We chose the phonological phrase as our unit of local structure because it has prosodic as well as semantic and syntactic coherence, and prosodic structure is clearly important in spoken (as opposed to written) language comprehension. Recent developments in phonological theory stress the intimate relationship between the prosodic structure of an utterance and its syntactic and semantic properties (Brown, 1983; Nespor & Vogel, 1983; Selkirk, 1984) . Normal listeners appear to structure the speech input into this type of local phrase in the process of comprehending (Tyler & Warren, 1987) and producing (Gee & Grosjean, 1983) utterances. In the first study we ask whether DE uses syntactic and prosodic information to construct local phrases in Anomalous Prose. In the second study we ask whether he interprets a Normal Prose utterance by structuring the input into local phrases based on semantic, as well as syntactic and prosodic, information.
We asked these questions by means of the word monitoring task. We assume that this task taps the mental processes which are involved in constructing representations of a spoken utterance in that it requires the listener to produce a response which is closely tied in time to relevant stretches of the speech input. Thus, listeners do not have time to reflect consciously upon their response. In a number of different studies, the monitoring task has proved to be sensitive to these automatic processes involved in constructing representations of spoken language (e.g. MarslenWilson &Tyler, 1980; Swinney, Zurif, & Cutler, 1980; Tyler, 1985) .
EXPERIMENT ONE: ANOMALOUS PROSE
What kind of structural representation does DE construct as he processes an Anomalous Prose utterance? Does he build local phrases, and if so, does he use syntactic and prosodic information to do so? To ask this question, we constructed sentences and analysed them into phonological phrases.
Phonological phrases are defined as groups of adjacent words which form syntactic, prosodic, and semantic units. They are intermediate in size between the word and the syntactic phrase. There are two defining properties of phonological phrases. First, each one has a "head". The head is the main word around which the phrase is organised-for example, the head of a verb phrase is the main verb. All the other words in the phrase are dependent elements of the head and serve to either modify, complement, or specify it in some way. The second property of phonological phrases is that each has one major stress, and this stress is on the head (in the unmarked case). An example sentence, with phonological phrases marked off by slashed lines, is:
(2) An orange d r e a d was loudly watching/ the house/ during smelly lights/ because within these signs/ a slow kitchen1 snored with crashing leaves.
Each sentence contained a critical phonological phrase. In example (2) this was "a slow kitchen". The word which DE had to monitor for was the head ("kitchen") of the critical phonological phrase. This constituted the baseline condition, against which we could evaluate the effect of the various experimental manipulations. The first of these was the prosodic disruption condition. Here we introduced a local prosodic disruption within the critical phonological phrase. This consisted of a pause (with accompanying prosodic "closure" effects [Warren, Note 21) immediately prior to the target word. This break is denoted by ''//.' in (3) following.
(3) An orange d r e a d was loudly watching/ the house/ during smelly lights/ because within these signs/ a slow // kitchen in mist/ snored with crashing leaves.
This way of disrupting the local prosodic structure reduced the possibility of inadvertently introducing phonetic distortion^.^ There was a danger with this phonological restructuring that the target word might be spoken as part of the following phonological phrase, in which case it might have lost both its status as head and its associated phrasal stress. A change in stress might have made the target less salient. To reduce this possibility, the target word was followed by new material, as in (3), attached to it as sister elements, thus preserving the headhood of the target. The monitoring latencies of normal listeners are significantly disrupted (over the baseline condition) when they hear the target word in the 'We might have distorted the speech if we had merely spliced a period of silence into the speech wave.
phonologically disrupted phrase, confirming that this is one type of information which they use to structure the speech input.
We also included a syntactic disruption condition where we violated constraints on word order within the critical phonological phrase. To maintain the serial position of the target word, we removed the first word of the phrase and inserted an adverb between the adjective and the target noun, creating a syntactically illegal sequence (adjective + adverb + noun), as in (4) below: (4) An orange d r e a d was loudly watching/ the house/ during smelly lights/ because within these signs/ slow very kitchen/ snoredl with crashing leaves.
This manipulation leaves local prosody intact and thus allows us to measure the effect of disrupting local syntactic structure alone. The question is whether DE's latencies will increase, as normal listeners' do (Tyler & Warren, 1987) , when he encounters this type of syntactic violation.
The fourth condition in this study was a control condition in which the critical phonological phrase occurred early in the sentence, as in (5):
( 5 ) A slow kitchenl was loudly watching/ the house/ because an orange d r e a d snored/ with crashing leaves. This is in contrast to the position of the critical phonological phrase in the other three conditions, where it occurred towards the end of the sentence. Our purpose here was to have DE monitor for the same target word when it occurred early and when it occurred towards the end of a sentence, in order to replicate the lack of a word-position effect in Anomalous Prose which we found in our earlier study. We expected that his latencies to the target word would not decrease when it occurred in the late condition compared to the early condition (unlike normal listeners, who do show faster monitoring R.T.s when a target occurs later in an Anomalous Prose sentence). Finally, we included a fifth condition (the Scrambled condition) in which the phonological phrases within each sentence were reordered before recording, creating (6) out of (2) .
(6) Because within these signs/ during smelly lights/ was loudly watching the house/ an orange dream/ a slow kitchenl snored/ with crashing leaves.
We included this condition because it was in the original study with normals (Tyler & Warren, 1987) , and we wanted to maintain comparability with that study. Normal listeners show no sensitivity to this condition. Their latencies do not increase over the baseline condition, suggesting that they do not construct an hierarchical syntactic representation of an utterance which is grammatical but meaningless. There is no reason to suppose that DE will do so either.
Method

Materials
We used the 25 test sentences which had been used in the Tyler and Warren (1987) study. These sentences had been analysed into phonological phrases, according to the definitions of metrical phonology (cf. Selkirk, 1980) . One phonological phrase in each sentence had been selected as the test phrase. This was either a noun phrase (with the structure: determiner + adjective + noun) or a prepositional phrase (preposition + adjective + noun). The target word was always the head noun and therefore the last word in the phrase.
These sentences were used in the five conditions described earlier--early, late, scrambled, phonological disruption, and syntactic disruption. The test phrase containing the same word target was used in all four conditions, and occurred in the same serial position in the sentence in all but the early condition.
Design
Stimuli. Five versions of the 25 test sentences were constructed as described earlier, so that the same 25 test words appeared in each of the 5 conditions. An example set of materials is given in Table 1 . There were also 60 filler items which were similar in structure to the test items. Ten filler items were Anomalous Prose and 50 were Normal Prose. The position of the target word in the fillers was varied (relative to the position of targets in the test items) to reduce anticipation effects. Filler targets Nere a mixture of verbs, adjectives, and nouns. Test and filler items were pseudorandomly ordered, and this sequence of fillers and test items was constant across all five versions. Each version was preceded by a set of eight practice items.
Five test tapes were prepared, each with five test items for each of the five experimental conditions. These materials were recorded by a female native speaker of English at a normal conversational rate. Pulses were then placed at the onset of each target word, on the nonspeech channel of the tape. These timing pulses could not be heard by the subject. They served to trigger a timing device which was stopped when the subject pressed a response button.
Procedure. DE was tested in a quiet room in his house. At each session he was tested on one of the five versions of the materials. Testing sessions were separated by one month.
Each target word was written on a card which was presented to him at the beginning of each trial. He read the word aloud and positioned his finger on the response button in preparation for pressing. He heard the materials over headphones and was asked to listen to them normally and to press the button An orange d r e a d was loudly watching/ the house/ during smelly lights/ because within these signs/ A SLOW KITCHENl snored/ with crashing leaves.
Scram bled:
Because within these signs/ during smelly lights/ was loudly watching/ the house/ a n orange as soon as he heard the target word. He was encouraged to do this as rapidly as possible.
The control subjects were tested in pairs. They sat in separate carrels and listened to the sentences over headphones. They were asked to monitor for the target word (printed on a card in front of them) and to press the response key as soon as they heard the word. At the end of the trial, they turned over the card and read the next word. The interval between trials was 3 secs. Three subjects were tested on each of the five test tapes.
For both DE and the control subjects, the experimenter noted down their R.T.s at the end of each trial. 1954 . He was 31 when tested in the experiments reported here. He left school when he was 15 and was considered to be a pupil of average ability. DE was 16 when he was involved in a motor-scooter accident. He was left with a moderate right hemiplegia and aphasia. A CATscan was performed in 1978, revealing a large left-hemisphere lesion which affected the middle and posterior parts of the frontal lobe and most of the temporal lobe. There was no observable damage to the left parietal or occipital lobes or to the right hemisphere. He is currently employed as a store-keeper.
Subjects
DE. DE was born in
The BDAE (Goodglass & Kaplan, 1972) was administered in 1975 and 1983 . The results were similar on both occasions, with a slight improvement on most of the sub-tests at the second testing session. His repetition of single words is excellent, but he has difficulty repeating phrases and sentences. His speech output is effortful and consists primarily of short sequences (3-4 words) with few bound or free grammatical morphemes, as the following sample illustrates: (De Renzi & Vignolo, 1962) , and on a shortened form of the TROG (Bishop, 1982) . His ability to name common objects is only slightly below normal, and he does not have a memory impairment as measured by digit span and digit matching tasks. His reading abilities have been extensively studied by Patterson (1978; 1979; 1981) and he shows the error pattern of a deep dyslexic.
In many respects, his ability to comprehend spoken language also seems to be relatively normal. On the basis of a gating study (Tyler & Cobb, 1987) and a phoneme discrimination study, we ascertained that he has no problems in mapping the sensory input onto representations of lexical form. Other experiments showed that he can access the syntactic and semantic properties of words without any difficulty (Tyler, 1985) .
His performance differs from normal in two ways. First, he is abnormally dependent upon the pragmatic plausibility of an utterance. When he hears a pragmatically implausible sequence, such as (7), and is told to monitor for the word guitar, his monitoring latencies are slowed down to a much greater extent than those of normal listeners.
(7) the crowd was waiting eagerly. The young man buried the guitar and This suggests that his ability to interpret an utterance is highly dependent upon its pragmatic plausibility.
Second, DE appears to have some problems in using structural information. As mentioned earlier, he does not show the word-position effect in Anomalous Prose which is typical of normal listeners. Also, he shows no sensitivity to the contextual inappropriateness of inflectional suffixes (morphemes which are assumed to carry syntactic information), although his sensitivity to the contextual appropriateness of derivational suffixes remains unimpaired (Tyler & Cobb, 1987). . . .
Control Subjects.
We selected as our control subjects 15 of the 30 subjects which had been tested in the original Tyler and Warren (1987) study. These subjects were chosen on the basis of the comparability of their age and DE's. They were aged between 24 and 37 years, with a median age of 29 years. They were all native speakers of English with no hearing deficit.
Results and Discussion
Control Subjects
There were a total of two extreme values (those above lOOOmsec or below 100msec). We removed these and computed medians for each subject in each of the five experimental conditions. The medians were used to compute an ANOVA across subjects.
There was a significant main effect of condition (F [4,56] = 9.163, P<O.Ool) showing that the experimental manipulations had different effects on R.T.s (see Fig. 1 ). Newman-Keuls post-hoc tests established that R.T.s in the early condition (449msec) were significantly slower (P<O.Ol) than those in the late condition (361msec). Thus, normal listeners' responses to monitoring targets are facilitated when the target occurs later in an ~t t e r a n c e .~
The position of the target word in the sentence was the same in the late, scrambled, phonological disruption, and syntactic disruption conditions. Therefore the late condition (in which the target occurs in an undisrupted context) constitutes the baseline against which the effects of the three experimental manipulations ca3 be evaluated.
R.T.s to targets in scrambled phonological phrase materials (392msec) were also significantly faster (PC0.05) than R.T.s in the early condition (449msec). However, the difference between R.T.s in the late condition and those in the scrambled condition (3lmsec) was not significant on either a Ttest or the Scheffe test for differences (P>0.05). We interpreted this result in the original experiment as evidence that listeners do not process Anomalous Prose sentences by constructing hierarchical syntactic structures spanning the entire utterance.
The remaining two conditions examined the role of local syntactic and prosodic information in spoken language comprehension. The use of local syntactic structure is tested by comparing syntactically and prosodically well-formed late sentences with versions of the same items containing a local syntactic disruption. The disruption was achieved by using an illegal word order combination. This manipulation significantly increased R.T.s over the baseline condition by 79msec (from 361msec to 440msec, significant at the ~~~ 'To introduce some variety into the experimental materials, we used two types of phonological phrases in the study-NPs and PPs. To see whether there were any differences between them, we ran an ANOVA including this variable. It was not significant (F<l), nor did it interact with the experimental conditions (F<l). 0.01 level), suggesting that local syntactic organisation is a source of information which listeners use in the process of developing a representation of an Anomalous Prose utterance.
The phonological phrase was selected as the unit of local structure in these studies because it is a unit not only of syntactic structure but also of prosodic organisation. In the last condition of the experiment , the prosodic continuity within a phonological phrase was disrupted by inserting a short pause immediately prior to the target word. Local syntactic structure is preserved. This disruption increased latencies over the late condition by lOlmsec (from 361 to 462msec; significant at the 0.01 level). The effect occurs despite any predictive consequences of having the test word occur immediately after such a phonological disruption. Both types of local disruption had similar effects on latencies. The difference between them of 22msec was not significant (E-0.05). These results suggest , then, that when normal listeners process a meaningless but grammatical utterance, they structure the input into local phrases, defined both prosodically and syntactically, as were the local phrases used in the present study. The question is whether DE structures an Anomalous Prose utterance into similar types of local structure.
DE
We trimmed DE's raw data by replacing values above or below two standard deviations from the mean by the condition mean. Eight percent of the data were treated in this way. We then replaced missing values (the eight occasions on which DE failed to press the response key) by the appropriate condition mean. These data were entered into an ANOVA with the five conditions as the main factor.s The ANOVA produced a significant main effect for condition (F[4,92] = 3.752, P<0.007). The mean latencies in each of the conditions is shown in Fig. 1 (with the control group data for Comparison). The differences between various conditions is shown in Fig. 2 . A series of Newman-Keuls post-hoc comparisons showed that latencies in the early (5llmsec) and late (496msec) conditions did not significantly differ from each other ( b 0 . 0 5 ) . Thus, once again, DE's R.T.s to target words occumng later in a semantically anomalous sentence are not faster than those which occur at the beginning of the sentence-unlike normal listeners. This replicates the absence of a word-position effect in our earlier study (Tyler, 1985) . DE also shows no effect of scrambling phonological phrases (482msec), but in this respect he does not differ from normal.
Like the normal subjects, DE's R.T.s in the local syntactic disruption condition (549msec) were significantly slower than in the late (496msec) condition (P<O.Ol), suggesting that he is sensitive to violations of syntactic organisation within a phonological phrase. However, unlike normal listeners, his R.T.s were not slowed down by the presence of a phonological disruption.6 In fact, his R.T.s in the phonological disruption condition were 12msec faster than in the late condition (484msec cf. 496msec).'
This pattern of R.T.s suggests that DE primarily relies on local syntactic information to process an Anomalous Prose sentence. When the syntactic structure within a phonological phrase is disrupted (by producing illegal word order sequences), his R.T.s increase significantly. This type of local structural information seems to be of primary importance to him, for when it remains intact and local prosodic structure is distorted, his processing is not disrupted. This suggests that he constructs local phrases in Anomalous Prose purely on the basis of syntactic organisation and without regard to prosodic structure. These results, then, begin to answer the question we posed at the outset of the paper. We wanted to know why DE's R.T.s in Anomalous Prose were faster than those in Scrambled Prose, although he showed no word position effect in Anomalous Prose (Tyler, 1985) . The data 'We also ran another ANOVA including the two types of phonological phrase (PPs and NPs) as a variable. This factor was not significant (FCl), nor did it interact with condition (F<l).
bThe difference between the late and the phonological disruption conditions was outside the range of the control group (~1 . 9 6 ,
Pc0.05)
'It is unlikely that this pattern was due to "strategic" effects elicited by the word monitoring task since in other studies we find that DE exhibits the same pattern of results in both the word monitoring task and in other, more standard, tests of language comprehension (e.g. grammaticality and acceptability tests). reported here are evidence that he is able to take advantage of the local syntactic structural organisation within Anomalous Prose utterances, and it is this which facilitates R.T.s. Scrambled Prose has no such local structure and, consequently, R.T.s are not facilitated. The fact that DE is sensitive to violations of word order within a phonological phrase suggests that his implicit knowledge of the syntactic structure of such phrases remains intact. In this experiment, we violated the legal order of the two words prior to the target word in each phrase (e.g. "slow very kitchen"). Thus, the head of the phrase (the major category item) remained in its correct position within the phrase, but the two words preceding it did not form a structure into which the target noun could be fitted.
In the next experiment, we examined the same types of local structure to see what role they played in the processing of a Normal Prose utterance.
EXPERIMENTTWO: NORMAL PROSE
The question we asked in this second study concerned the nature of the representation of a Normal Prose utterance which DE develops. Does he process a Normal Prose utterance by structuring the input into local phrases and, if so, what sources of information does he use to do so? To address this question, we had DE monitor for target words occumng in the same two types of local conditions as we used in the previous study. We also tested him on a scrambled phonological phrases condition to retain comparability with the original normal data.
Method
Materials
We constructed 25 Normal Prose sentences based on the 25 Anomalous Prose items in the late condition used in the first study. To do this, we replaced the words in the Anomalous Prose sentences with other words (of the same form class) which combined to form a meaningful utterance. The syntactic structure of the Normal and Anomalous Prose versions were identical, as was the position of each phonological phrase and the target word within each test phonological phrase. A sample set of materials is given in Table 2 .
We constructed two sets of test tapes-one for DE and one for normal listeners. Both sets consisted of the four experimental conditions which were Normal Prose replications of the corresponding conditions in the Anomalous Prose study. These were late, scrambled, phonological disruption, and syntactic disruption. In addition, we included a fifth condition for the normal listene-the late Anomalous Prose condition from Experiment 1. This provides a measure of comparability of results from the set of subjects tested in this study with those tested in the first study. It was not necessary to include this extra condition for DE since he was 
Late Normal Prose:
The maid was carefully peeling/ the potatoes/ in the garden/ because during the summer/ A HOT KITCHEN/ is unbearable to work in. Scrambled: Because during the summer/ in the garden/ was carefully peeling/ the potatoes/ the maid/ A HOT KITCHEN/ is unbearable to work in. Syntactic Disruption: The maid/ was carefully peeling/ the potatoes/ in the garden/ because during the summer/ HOT VERY KITCHEN/ is unbearable to work in. Phonological Disruption: The maid/ was carefully peeling/ the potatoes/ in the garden/ because during the summer/ A HOT// KITCHEN AT NOON/ is unbearable to work in. tested in both studies.* The test items were pseudorandomly interspersed with 60 filler sentences which were a mixture of Normal and Anomalous Prose. The filler items replicated the test conditions, but the position of the target word in the sentences was variable.
Design
For normal listeners, we constructed five test tapes following the same procedure as described in the first study. The same number and distribution of fillers were used in the two studies. For DE we constructed four test tapes, with the four experimental conditions equally counterbalanced across each condition.
The experimental procedure for this study was identical to that for the first. We selected 15 subjects out of the 30 tested in the original study (Tyler & Warren, 1987) who were similar in age to DE. The median age of this group was 30 years (ranging from 25 to 38 years). None of these subjects had participated in the first experiment.
Results and Discussion
Control Subjects
After removing the four extreme values those above lsec or below 100msec), we computed medians for each subject in each of the five experimental conditions. These were used in the ANOVA, computed across subjects.
The ANOVA showed a significant main effect of condition ( F [4,56] = 10.76, P<O.001). We used the Newman-Keuls statistic to compare differences between conditions. The mean R.T. for each condition is shown in Fig. 3 , with the differences between selected conditions shown in Fig. 4 . The condition serving as the control comparison between this study and the first was the late Anomalous Prose condition. This produced a mean R.T. of 377msec in the present study, which was not significantly different from the same condition (361msec) in the first experiment (P>0.05). Thus, we concluded that the groups of subjects used in the two studies were not noticeably different from each other.
The effect of scrambling the phonological phrases had a small but significant effect on R.T.s. They increased 36msec over the baseline condition (from 322 to 358msec, P<0.05). Thus, scrambling the phrases of a Normal Prose utterance has a larger effect than scrambling the phonological phrases within an Anomalous Prose utterance. Presumably this is because $ince each version of the materials is tested with a month's interval between sessions, it is important to keep the number of testing sessions to a minimum in order to maintain the patient's co-operation. the global semantic structure of the utterance is disrupted by scrambling in Normal Prose. Although the meaning of each individual phonological phrase remains intact, the listener is unable to develop a coherent semantic representation of each utterance.
It is important to note that the differential effect of scrambled phonological phrases in Normal and Anomalous Prose does not result from abnormal intonation patterns. We tested whether the scrambled utterances in Normal and Anomalous Prose were spoken with a normal declarative sentence intonation. We found that the intonational phrase boundaries in the late Anomalous and Normal Prose materials occurred at the appropriate locations, and the scrambled versions of each type of prose material were also prosodically well structured.
Both types of local disruption had much larger effects on latencies than did the scrambled condition. Creating a local syntactic disruption increased R.T.s by 112msec (RO.01) from the baseline of 322msec to 434msec. This is a larger difference than that observed in Anomalous Prose, where a syntactic disruption increased latencies by 79msec. This reflects the fact that in both cases, the disruption creates an unstructured sequence of words within the phonological phrase. This results in essentially identical R.T.s in the two syntactic disruption conditions. The mean R.T. for syntactically disrupted targets in Anomalous Prose was 440msec, whereas it was 434msec in Normal Prose. Since the undisrupted baseline R.T. in Normal Prose is faster than the baseline in Anomalous Prose, a syntactic disruption increases latencies over and above the disrupted case to a much greater extent in Normal Prose compared to Anomalous Prose.
~ ~
w e tested for normality of intonational patterns by comparing how the utterances from the different conditions could be structured, prosodically, into intonational phrases. If the different types of materials are similarly structured in terms of intonational phrases, then their global prosodic structure can be said to be normal (Tyler & Warren, 1987) . To test for this, we analysed written versions of the Normal Prose late materials in terms of the permissable and expected locations of intonational phrase boundaries, as defined in metrical phonology (Nespor & Vogel, 1982; Selkirk, 1980) . We then analysed the spoken utterances for their intonational phrasing and marked the ocruol boundaries. All actual boundaries were at permissable locations. We then analysed the Anomalous Prose late materials and found that almost all of the intonational phrase boundaries produced by the speaker occurred at permissable locations. Thus, both Normal and Anomalous Prose materials were spoken with appropriate global prosody.
We also compared the late and scrambled utterances in both Normal and Anomalous Prose utterances in terms of intonational phrasing by measuring the mean number of phonological phrases within each intonational phrase. (We could not carry out an intonational phrase analysis for the scrambled materials. Because they contained no global structure, it was not possible to derive expected intonational phrase boundaries.) The mean number of phonological phrases was almost identical in all four conditions, suggesting that they had similar intonation contours.
Disrupting local prosodic information also significantly slows down latencies. The effect of this disruption in Normal Prose is almost equal to that in Anomalous Prose. In Normal Prose, latencies to targets in the phonological disruption condition (416msec) increase by 94msec (RO.01) over targets in the baseline condition (322msec). Similarly, there was an increase of lOlmsec between the corresponding Anomalous Prose conditions.
In summary, these results suggest that listeners use both syntactic and prosodic information to structure the input into local phrases. Violations of local syntactic structure have a larger effect in Normal Prose than in Anomalous Prose because they reduce a semantically and syntactically coherent phrase into an unstructured list of words. In contrast, violations of local prosodic information have similar effects in the two types of prose material.
DE
R.T.s were cleaned in the same way as in the previous study. Extreme values were found in 0.06% of responses and D E failed to press the response key only twice.
These data were entered into an ANOVA with conditions as the main variable. There was a significant effect of condition (F[3,69] = 3.972, P<O.Ol), showing that there were differences between some of the conditions (see Fig. 3 and 4) . A set of Newman-Keuls post-hoc tests revealed the following effects."
DE's latencies were completely unaffected by the presence of a local syntactic violation. R.T.s in this condition (391msec) were no slower than those in the late baseline condition (392msec). Local violations of word order do not seem to disrupt his ability to process a Normal Prose utterance, in contrast to their effects on the processing of an Anomalous Prose utterance. This is in striking contrast to the effect of a local syntactic disruption in Normal Prose on the control group, where it increases R.T.s to the same level as in Anomalous Prose. We argued earlier that this was because, in both cases, the disruption had the same effect-that is, it reduced the sequence of words within a phrase to random word order.
DE's results suggest that random word order constructed out of a Normal Prose phrase is not disruptive. This is turn suggests that he is able to construct a meaning representation of the elements within a phrase, even though their legal order is violated.
How process spoken language? We know from earlier work (Tyler, 1985) that he is abnormally dependent upon the pragmatic coherence of an utterance as he interprets spoken language. Thus, by the time he encounters the syntactically disrupted phonological phrase, he will already have a welldeveloped pragmatic representation of the utterance. The key content words within the phonological phrase remain intact (the modifier "hot" and the head "kitchen") and in the correct order with respect to each otherthat is, the modifier comes before the head. In addition, the prosodic structure of the phrase is unaffected. Since DE's ability to process the phrase is not disrupted, we can conclude that these sources of information are sufficient for the type of representation he constructs of a normal utterance. This analysis is supported by the effect of the local phonological disruption, which significantly slows down his responses. Latencies in this condition (447msec) are slower (Pc0.05) than those in the late baseline condition (391msec). This is in contrast to the effect of a prosodic violation in Anomalous Prose where it does not increase R.T.s at all. What this suggests is that DE only uses local prosodic structure when it helps to structure an utterance semantically.
Finally, latencies in the scrambled condition (383msec) were not significantly different from those in the late condition (392msec). DE shows no hint at all of being disturbed when intact phonological phrases are scrambled. This is not surprising given, first, that normal listeners are only slightly affected by this manipulation and, second, that DE tends to rely very heavily upon pragmatics to interpret a Normal Prose utterance. Although the semantic cohesion of the utterance is disrupted by scrambling the phonological phrases, it is possible that DE's heavy reliance upon pragmatic inference enables him to derive an interpretable representation of the utterance, based on the semantically coherent phonological phrases.
GENERAL DISCUSSION
In these studies, we have seen how DE's sensitivity to different kinds of processing information vanes depending on the type of utterance in which it occurs. When he is listening to an utterance which is semantically incoherent but grammatical, he structures the input into phrases using local syntactic information. What we cannot tell from these studies is the nature of the syntactic information which he uses. He might be using those grammatical markers which signal noun phrases and prepositional phrases (determiners and prepositions). On the other hand, he may just be sensitive to word order regularities within a phonological phrase.
This result suggests that DE's ability to process an Anomalous Prose utterance more easily than an unstructured sequence of words is because, in the former case, he is able to structure the input into these local syntactic structures. Local prosody does not seem to be used in the development of these structures.
Additional evidence that D E does construct local phrasal structures comes from an earlier study (Tyler, 1985) in which we examined DE's sensitivity to the syntactic and semantic constraints on verb-argument relations. In this experiment, we presented D E with sentences where the relationship between the verb and its argument was normal (8), where the argument violates semantic selectional restrictions on the verb (9), and where the argument violates the verb's subcategory constraints (10).
(8) The crowd was waiting eagerly. The young man grabbed the guitar and (9) The crowd was waiting eagerly. The young man drank the guitar and (10) The crowd was waiting eagerly. The young man slept the guitar and DE's monitoring latencies (for the target word "guitar") were significantly longer (compared to the normal baseline of 227msec) for the selection restriction violation (280msec). More importantly, the subcategorisation violation increased latencies even more (to 316msec). The difference between the selection restriction and subcategorisation violations was statistically significant. Thus, the two types of violation do not have equal effects. Although they both cause semantic incoherence between the verb and its argument, the subcategorisation violation also introduces a syntactic anomaly (there is no argument slot for an intransitive verb) and it is this which causes R.T.s to increase over the selection restriction violation condition. That D E is sensitive to the subcategory restrictions between verb and argument suggests that he builds verb-argument structures-in other words, that he builds verb phrases. We suggest, therefore, that the data from the present experiment, taken together with DE's data from the verbanomalies study, is best accounted for by assuming that he does build local structures using syntactic information. " Turning to Experiment 2, we find that D E structures a normal utterance into phrases which have semantic and prosodic coherence. The effect of a local prosodic disruption in Normal Prose and its absence in Anomalous Prose suggests that D E only uses prosodic information when the prosody helps to structure the input into meaningful phrases. The data also show that when an utterance is meaningful, a violation of local syntactic structure hardly affects DE's latencies. By the time DE encounters the violation, he has already heard most of the utterance and, primarily on the basis of the meaning of local phrases and pragmatic inference, he has developed a meaningful representation of it. Local word order violations within a phonological phrase involve small changes to sequences such as "a hot kitchen" so that they become "hot very kitchen". The major content words are still within the phrase, the modifier still precedes the head of the phrase, and this remains in its correct location within the phrase. Given DE's dependence upon pragmatic inference as a way of interpreting spoken language, it is perhaps not surprising that, when much of the information which he needs to interpret the phrase semantically remains intact, he is not disturbed by the type of local syntactic violation we introduced here. This is not to say that he is insensitive to all types of local syntactic violations. As the results of the verb-anomalies study reported earlier show, he is sensitive to violations of the subcategory constraints on verbs. This suggests that when he recognises a verb, he accesses its syntactic (and semantic) properties-among them, subcategorisation constraints. The argument slot for the verb has to satisfy these constraints, otherwise the appropriate structure cannot be built or interpreted appropriately.
Thus, some types of local word order violations appear not to prevent DE from deriving a semantic representation based on the meaning of individual words. But when the syntactic violation makes it impossible to create the correct structure for interpretation (subcategorisation violations), his ability to process the input is impaired. We are currently exploring further DE's ability to use different types of local syntactic information in the process of comprehending an utterance.
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